Molecular Identification of the that K Na represents a class of channels (Dryer, 1994).
ϩ 1990), and these channels appear to be quite widechannels, and Slo3, which encodes a pH-sensitive K ϩ spread throughout the nervous system. K Na channels channel. The Salkoff laboratory previously studied a C. levels of Na ϩ if sufficient Cl Ϫ is present. This feature of The initial descriptions of K Na channels in cardiac myo-K Na channels has not been described previously, and it cytes and neurons suggested that relatively high conwill be interesting to see if it holds true for native K Na centrations of Na ϩ , typically in the range of 35 to 80 channels. However, other aspects of the mammalian mM, are required to evoke significant channel activation, Slo2 channels expressed in heterologous systems are at least in excised membrane patches. Consequently, remarkably similar to those of native K Na channels deit has not been easy to see how these channels can scribed in most previous studies. These features include become active during the course of normal spike disa relatively low basal sensitivity to Na ϩ , insensitivity to charge. Moreover, at least some of the macroscopic Li ., 1994) . In Slo2.2 transcripts predominate in brain and are exaddition, it is possible that K Na channels are more sensipressed in the heart at low levels. Indeed, the Slo2.2 tive to Na ϩ in intact cells than they are in excised patches gene product appears to be expressed at highest levels (Rodrigo, 1993), possibly owing to interactions with in olfactory bulb mitral cells, which also have a very high other ions (see further below) or due to interactions with density of functional K Na channels. By analogy to other some other diffusible intracellular factor. In this regard, K ϩ channel gene families, it seems likely that functional K Na channels in brain are heteromultimers, which could "run down" of K Na gating is observed in some but not all explain some of the diversity in the properties of K Na
Bassoon's Part in Two channels apparent in the current literature, especially if
Presynaptic Orchestras the gating of Slo2 channels is modified by ␤ subunits. In this regard, there is already evidence that Slo2 channels can modify the gating properties of Slo1 channels when they are coexpressed in heterologous systems
The protein Bassoon is found in the cytoskeletal matrix (Joiner et al., 1998) .
at the active zone of conventional synapses and in An important feature of the article by Yuan et al. (2003) presynaptic ribbons of photoreceptor synapses. Two is the observation that C. elegans mutants lacking funcnew studies in Neuron show that Bassoon's most tional Slo2 channels are more sensitive to hypoxic prominent role at conventional synapses is to enable stress. Ischemia typically causes an increase in intracelvesicle cycling, whereas, in photoreceptors it attaches lular Na ϩ , Ca 2ϩ , and Cl Ϫ , which would cause activation the ribbon to the presynaptic membrane. of K Na and hyperpolarization. This in turn would be expected to inhibit action potential discharge and improve
The new technique of electron microscopy applied to Ca 2ϩ transport. Both of these effects should be protecthe central and peripheral nervous system in the middle tive for nerve and muscle, and it is quite reasonable to 1950s to early 1960s had a profound effect on our underhypothesize that this role is conserved over a wide range standing of synapses. The big news was, of course, that of species and tissues. presynaptic structures contained clouds of tiny vesicles The identification of genes encoding mammalian K Na that were clearly the basis for the finding of Bernard channels will make it possible to establish their physioKatz and his colleagues that transmitter is released in logical roles through powerful genetic and biochemical multimolecular packets. But there was more that the methods that have proved invaluable for other families electron microscope showed. At many central synof channels. It will certainly enhance efforts to identify apses, fuzzy material, perhaps interacting with synaptic agents that selectively modify K Na gating, which could vesicles, seemed to be stuck to the cytoplasmic face be useful therapeutic agents. It will also make it possible of the presynaptic membrane (schematized in Figure) . to determine the structural and evolutionary relationship With suitable staining methods, the fuzz resembled pyrof K Na to other K ϩ channels and to Na ϩ -dependent cation amids each about 60 nm in diameter and 100 nm apart, channels. Activation of any channel with a unitary conlinked together by filaments to form a hexagonal web. ductance of 40-200 pS will have major consequences Not all synapses looked the same. A few sorts of for an excitable cell. This landmark study will markedly neuron, including photoreceptors, were shown to posaccelerate progress on K Na channels, which for nearly sess unique presynaptic structures in the form of vesitwo decades has been "slo" and frustrating.
cle-covered plates, or ribbons, oriented orthogonal to the presynaptic membrane and apparently glued to it by a region called the "arciform density" (see Figure) .
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The two obvious questions posed by these presynaptic Department of Biology and Biochemistry structures concerned their constituent components and University of Houston the role these played in synaptic transmission. For deHouston, Texas 77204 cades, one could be excused for thinking that these
